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Listing Program :

org 00h
limp  start
org  003h
hmp int kin
org  00bh
acall pwm_kiri
reti
org  013h
Iimp int kanan
org  (lbh
acall pwm_kanan
reti
dseg
org  0010h
pwml: ds 1
pwm2: ds 1
arah kiri: ds 1
arah kanan: ds 1
lcd_brsl: ds 1
Ied brs2: ds 1
posisi_psn: ds 1
data_lcd: ds i
almt_data lcd: ds 1
almt_mem_msb: ds 1
almt mem_lsb: ds 1
mem_smitr: ds 1
mem_tls: ds i
mem_baca: ds 1
data_iZc: ds 1
flag data tls equ 010k
flag data baca equ O011h
awal_kiri equ 012h
ulang_kiri equ 013h
awal kanan equ Ol14h
ulang kanan equ 015h
tanda_memori equ 016h
org 10h
cseg
pesanl: db ' * menu utama *,0fh,' pilihlah mode',0fth
pesan2: db ' * mode satu *',0fh,' manual mode ',0ffth
pesan3: db * * mode dua *',0fh,’ automatic mode',0fth
pesand: db " * mode tiga *' 0th,’ learning mode’0fth
sda bit plO
scl bit  pid
IS bit p2.0



clk led bit p2.2

phase kiri bit p0.0
out pwml bit  p0.1
phase_kanan bt p0.2
out_ pwm?2 bit p0.3
;********************************************
; interupt
mnt_kiri:

clr tr0

clr out pwmi

clr  ulang kiri

reti
int_kanan:

clr trl

clr out_pwm?2
clr ulang_kanan
reti
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bl

rutin inisialisast led

;input: clk_lcd=rs;

:bit 4~7 code

:bit O ~ rs, bit 2 ~ enable

imisial led:
mov lcd brsl #80h
mov lcd_brs2,#0cOh
acall time15
mov  p2,#030h
acall clock rst lcd
mov  p2.#030h
acall clock rst led
mov  p2,#030h
acall clock rst_lcd
mov  p2#020h
acall clock rst_lcd
mov  p2#20h
acall clock rst lcd
mov  p2.#80h
acall clock rst lcd
mov  p2#000h
acall clock st led
mov  p2.#60h
acail clock rst lcd
mov p2,#000h
acall clock rst led



mov
acall

hapus lcd:
acall
mov
acall
mov
acall
et

clock rst led:
seth
clr
acall
ret

timel5:
push
push
mov
mov
dinz
dinz
pop
pop
ret

time:

p2,#0cOh
clock rst icd

timels
p2,#000h
clock rst led
p2.#10h
clock rst_led

clk_lcd
clk lcd
timel5

00h

01h
10,£#0fth
r} #01eh
10,time
rl,time
01h

00h

time 15ms

;rutin tampilkan karakter ke ke led
;14 =>reg. alamat kolom 1 pada lcd
;74 (msb)~ alamat kolom 1

;14 (1sb)~ don't care

tulis_led:
push acc
push (4h
push  02h
mov  14,posist_psn
acall almt_awal
acall kirim_psn
pop 02h
pop 0O4h
pop acc
ret

Zsub-rutin untuk meletakkan kursor ke kolom 1



almt awal:

mov p2ré
setb  clk_led
clr clk lcd
nop
nop
mov  p2 #000h
setb  clk led
clr clk led
acall timel5
ret
kirim_psn:
mov a#00h
movc  a,[@a+dptr
¢mne  a#0fhkirim lcd
lanjut kirim:
mov  14.#0c0h
acall almt awal
mc  dptr
simp kirim psn

?

;sub-rutin kirim data ascii karakter ke lcd

kintm_lcd:
cjne
sjmp

a,#0fth lanjut
end kinm

‘irim data ascii karakter (msb) ke port2 (Isb)

lanjut;
mov
anl
add
acall
mov
seth
cir
mov
swap
anl
add
acal!
mov
setb
clr
acall
inc
sjmp

end kinm;
ret

r12,a
a,#0f0h
a,#001h
delay_kirim
p2.a

clk lcd

clk icd

axr2

a

a,#0f0h
a,#001h
delay kirim
p2,a

clk led

clk led
delay kirim
dptr

kinm psn




;delay untuk kirim kode ascii

delay kirim:
push 00Ch
mov 10,#007h
dinz  10,$
pop 0Ch
ret

hkkokkkkkkkkkkokk Rk ok k kR kR Rk kR kR Rk kR Rk k ko kR ok k kRkk ok
b

; rutin  baca tulis eeprom i2¢
start 12¢:

setb  sda

setb  scl

jnb  sda,busy
jnb  scl,busy

nop
clr sda
nop
nop
nop
nop
nop
clr scl
ret
busy:
Tt
kirim_i2¢:
push acc
push b
mov a,data i2c
mov b #8
ulang_kirim:
rlc a
mov sda,c
nop
setb  scl
nop
nop
nop
nop
clr scl
djnz b,ulang_kirim
pop b
pop  acc
setb  sda



nop

nop
setb  scl
nop
nop
nop
nop
mov c¢.sda
jc keluar
clr scl
ret
keluar:
ret
terima_i2¢:
push acc
push b
mov data i2¢#0
setb sda
mov b #R
ulangl:
nop
nop
nop
setb  scl
nop
nop
mov ¢,sda
ric a
clr scl
dinz  b,ulangl
mov data_i2c,a
pop b
pop acc
ret
stop_i2c:
clr sda
nop
nop
setb  scl
nop
nop
nop
nop
setb sda

ret



delay lama:

push 07h
push  06h
push 05h
mov 17,#001h
delayl:
mov 16 #00th
delay2:
mov  t5,#0fth
djnz 15,8
djnz r6,delay?2
dnz 17 delayl
pop 05h
pop 06h
pop O07h
ret
simpan_track:
acall start i2¢
mov data i2c#0a0h
acall kirim_i2¢c
mov  dph,almt_mem_msb
mov dpl,almt_mem _lsb
mov data_i2c.dph
acall kinm 12¢
mov data i2c,dpl
acall Jirim_i2c
mov data_12¢mem_tls
acall kinm 12c
acall stop 12c
acall timel5
inc dptr
mov almt mem_ msb,dph
mov almt mem Isb,dpl
ret
reset:
setb sda
cari_reset:
nop
setb  scl
ib sda,end_reset
clr scl
nop
nop
sjmp cari_reset




end rteset:
Tet

baca_track:
acall reset
acall start_12¢c
mov  data_i2¢ #0aCh
acall kinm 12¢
mov  dph,almt mem_ msb
mov dplalmt mem lsb
mov data_i2c,dph
acall kirim_i2¢
mov data i2c.dpl
acall kirim_i2c
acall start_i12c
mov  data_i2c,#0alh
acall kirim_i2¢
acall terima i2c
acall stop i2c
mov mem bacadata i2¢c
inc dptr
mov almt mem_msb,dph
mov almt mem lsb,dpl
ret

»rutin  pengkodean track ke memon
; data yang siap ditulis ke memori disimpan ke mem_tls

; flag_data_tls = clr bit ~ data siap v/ disimpan
kode data mem:

push acc

jnb  flag data tls,alihl

mov  a#0

mov a,arah_kanan

rl a

rl a

add a,arah kirn
mov mem smitr,a
clr flag data tls
simp end kode

alihl:
mov  a#0
mov a,arah_kanan
1l a
1l a
add  a,arah_kin
swap a




add a,mem smtr
mov mem_tls.a
;data siap untuk dikirim ke memori
setb  flag data tls
acall simpan_track
end kode:
pop acc
ret

cHkFkkkkkkkkkkkkkkkkkokkkkk b kkk kR kb wkk kR kkkkdokkkkkkkkk bk
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; Tutin baca input remote kontrol
; output dari remote dihubungkan pada port p1 msb
; p3.4~:p3.5~ ;p3.6~ ;p3.7~

baca remote:

push acc
push 07h
mov ap3
anl a,#030h
swap a

cgne  a#02 kiri swap
mov arah kiri,#01h
mov arah kanan#01h
simp detek kanan
kiri_swap:
c¢ne a#0lhkiri_swapl
mov  arah kiri #02h
mov arah kanan#02h
sjmp detek kanan
kirt_swapl:
mov arah kiri #00h
mov arah kanan#00h
simp end read
detek kanan:
mov  a,p3
anl a,#0cOh
swap a
mov T17.a
cjne  a,ff008hkanan swapl
mov arah_kanan#00h
sjmp end_read
kanan_swapl:
mov arx’
¢cjne a,#004h,end read
mov arah_ ki #00h

end read:
pop 0O7h
pop acc
ret



?

. rutin kontrol driver motor d¢
; sinyal kontrol terdapat pada port p0 1sb

: 0.0 ~ ("1") motor kirl cecw
; P0.2 ~ ('1") motor kanan cw

;p0.1 ~ (1) irf kiri aktif
:p0.3 ~ ('1") irf kanan aktif

pwm:
push
mov
anl
mov
mov
cjne
setb

ktrl_kanan:
mov
cjne
setb

end_control:

pop
ret

acc

a,p0

a,#0f0h

pO,a

a,arah_kirt
a,#02 ktrl kanan
phase kiri

a,arah kanan
a,#01.end control
phase_kanan

acc

)

;rutin pembangkit 2 outputan pwm

pwm_kirt:
cir
inb
jnb
mov
mov
clr
setb
setb
ret

pwm_kiril:
mov
mov
setb
setb
clr
ret

tr0

ulang kiri,end pwm_kiri
awal kiri,pwm_kinl
th0 #0f7h

tl0 #0cch

awal kiri

tr0

out pwml

;aktif sikius

th0 #0ech

t10,#0dch

awal kiri

tr0 -off siklus
out_pwml

end pwm_kiri:

clr
clr
ret

pwm_kanan;

clr
jnb

out_pwml
phase kiri

trl
ulang kanan,end pwm_kanan

10



b awal kanan,pwm kananl
clr trl

mov thl #0f6h

mov {11 #0fah

clr awal_kanan

setb  1rl
setb  out pwm?2
ret

pwm _kananl:

mov  thl. #0edh
mov {11 #0ach
setb awal kanan

setb  trl
clr out_pwm?2
ret

end pwm_kanan:
clr  out pwm2
clr phase kanan
ret

deteksi pwm:
push acc
mov tmod#11h
mov  a,arah kin
iz aktif kanan
setb ulang kin

setb  awal kin
acall pwm_kin
aktif kanan:

mov a,arah kanan
jz end_deteksi pwm
setb  ulang kanan
setb  awal kanan
acall pwm_kanan
end deteksi pwm:
pop acc
ret

;myal _pwm_man:
acall deteksi_pwm

masith_man:
jb ulang_kiri,masih man
ib ulang_kanan,masih _man
acall delay lama
ret

sinval pwm_oto:

11

;aktif siklus

;off

siklus




acall deteksi pwm

ib tanda_memori,masih_oto
acall baca track

masth_oto:
jb ulang_kiri,masih oto
Jb ulang_kanan masih oto
acall delay lama
ret

;inyal _pwm_learn:
acall deteksi pwm
acall kode data mem

masih_learn:
jb ulang_kiri,masih_learn
jb ulang_kanan,masih_learn

acall delay lama
acall delay lama

ret
; mode program manual
mode_satu:

push acc

ulang mode 1:
acall baca remote
mov a,arah kiri

swap a
add a,arah kanan
jz end mode satu
acall pwm

acall sinyal pwm_man
end mode satu:

jb pl.5,ulang mode 1

pop  acc

ret

)

; mode program otomatis

mode_dua:
push acc
mov almt_mem_msb,#00h
mov almt_mem_lIsb,#00h
acall baca_track

ulang mode2:
setb tanda memori
mov a,mem_baca

12



sal:
jnb
symp
sall:
mov
acall
acall
end sal:
acall
acall

a,#00th

end mode dua
arah _kiria
arah kiri #03h
a.#00ch

a

a

arah kanan.,a

p3.0sall
end sal

dptr #pesan5
psn_halangan
halangan

pwm
sinyal pwm_oto

;jalankan memori track msb

clr
mov
swap
anl
iz
mov
~anl
anl
T
m
mov
sa2:
jnb
symp

mov
acall
acall

end_sa2:
acall
acall
inb
sjmp

tanda memori
a,mem_baca

a

a,#00th

end mode dua
arah kiri,a
arah_kiri,#03h
a #00ch

a

a

arah kanan,a

p3.0,5a21
end_sa2

dptr. #pesan5
psn_halangan
halangan

pwm

sinyal pwm_oto
pl.5,end_mode dua
ulang mode2

end_mode dua:

pop
ret

psn_halangan:

acall
mov

acc

hapus lcd
posisi_psn,lcd_brsl

13



acall tulis led
ret

halangan:
jnb  p3.03%
acall delay lama
acall delay lama
jnb  p3.0 halangan
mov  dptr.#pesan3
acall psn_halangan

ret
; mode program learning
mode tiga:

push acc

mov almt mem msb,#0

mov almt mem_ Isb,#0
qmsialisasi  flag memori tulis

setb  flag data tls
ulang_mode3:

acall baca remote

mov a,arah kini

swap a

add  a,arah_kanan

iz end_mode tiga

acall pwm

acall sinyal pwm learn
end_mode_tiga:

ib pl.5.ulang mode3

acall delay lama

ib flag_data tls,akhir_tisl

mov mem_tls,mem_smtr

acall simpan_track

sjmp akhir tls2
akhir tlsl:

mov mem _tls #00h

acall simpan track
akhir tls2:

pop acc

ret

)

; rutin inisialisasi yang diperlukan

tnisialisasi;

mov pl #0fth
mov  p0,#00h

mov ie #8th




seth
seth

it0
it]

acall imsial lcd

ret

ckkkkkkkokkkkkkkkkkkkkkkkkkkkkkkkkkk
3

; main  program
start:
mov  sp,#2ah
acall inisialisasi
prog utama:
acall hapus_lcd
mov posisi_psn,lcd brsl
mov  dptr,#pesanl
acall tulis lcd
baca keypad:
jb pl.2,cek keypadl
acall hapus lcd
mov  posisi_psnled brsl
mov  dptr.#pesan2
acall tulis lcd
acall mode satu
sjmp prog_utama
cek keypadl:
jb pl.3,cek keypad2
acall hapus led
mov  posisi_psn,icd brsl
mov  dptr.#pesan3
acall tulis lcd
acall mode_dua
sjmp prog utama
cek keypad2:
jb pl.4,baca keypad
acall hapus_lcd
mov  posisi_psn,led brsl
mov  dptr.#pesand
acall tulis_lcd
acall mode tiga
sjmp prog utama
end

15



-eatures

Compatible with MCS®-51 Products
4K Bytes of In-System Programmabile (ISP) Flash Memory
— Endurance: 1000 Write/Erase Cycles
4.0V to 5.5V Operating Range
Fully Static Operation: 0 Hz to 33 MHz
Three-level Program Memory Lock
128 x B-bit Internal RAM
32 Programmable /O Lines
Two 16-bit Timer/Counters
- Six Interrupt Sources
Full Duplex UART Serial Channel
Low-power Idle and Power-down Modes
- Interrupt Recovery from Power-down Mode
- Watchdog Timer
 Dual Data Pointer
- Power-off Flag
- Fast Programming Time
- Flexible ISP Programming (Byte and Page Mode)

Description

The AT89S51 is a low-power, high-performance CMOS 8-bit microcontrolier with 4K
oytes of In-System Programmable Flash memory. The device is manufactured using
Atmel’s high-density nonvolatile memory technology and is compatible with the indus-
ry-standard 80C51 instruction set and pinout. The on-chip Flash allows the program
nemory to be reprogrammed in-system or by a conventional nonvolatile memory pro-
grammer. By combining a versatile 8-bit CPU with In-System Programmable Flash on
1 monolithic chip, the Atmel AT89S51 is a powerful micracontroller which provides a
ighly-flexible and cost-effective solution to many embedded control applications.

The AT89S51 provides the following standard features: 4K bytes of Flash, 128 bytes of
RAM, 32 I/O iines, Watchdog timer, two data pointers, two 16-bit timer/counters, a five-
vector two-level interrupt architecture, a fuil duplex serial port, on-chip oscillator, and
clock circuitry. In addition, the AT89S51 is designed with static logic for operation
down to zero frequency and supports two software selectable power saving modes.
The idle Mode stops the CPU while allowing the RAM, timer/counters, serial port, and
nterrupt system to continue functioning. The Power-down mode saves the RAM con-
tents but freezes the oscillator, disabling all other chip functions until the next external
interrupt or hardware reset.

ATEL

I -

8-bit
Microcontroller
with 4K Bytes
In-System
Programmable
Flash

AT89S51

2487B-MICRC-12/02
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(A9 P210315 281 P0.4 (AD4)
ApmpP22t]1e 27 {1 P0.5 (ADS)
a1 P23c]17 26 |1 P0.6 (AD6)
(A12)P24[]18 251 P0.7 (AD7)
(A13) P25} 19 24 1 EANVPP
(A14) P26 ] 20 23] ALE/PROG
(a15) P27 21 22[1FSEN

AT 8D'S 51 0000000000000
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AT89S51

3lock Diagram

PO.O - PO.7 P20 - P27
PORT 0 DRIVERS PORT 2 DRIVERS ] :
GND 4 T :
: L "
: :
—_ ! N
= ! RAM ADDR. PORT 0 PORT '
' REGISTER rb RAM LATCH LATCHZ FLASH — '
: :
; | ;
: f A A i :
! B STACK AODRESS ;
: REGISTER ACC POINTER REGISTER :
' '
' ]
: A Y v :
: «—» BUFFER je—» |
. TMP2 TMP1 .
: [ ;
] L3
1 1
L} !
' ] i
; j PC '
| ALU INCREMENTER [ ™ !
E :
1 L}
. i INTERRUPT, SERIAL PORT, '
: l AND TIMER BLOCKS !
1 ]
) L}
| PROGRAM :
‘. o T T COUNTER :
5 1 [l
M l
' i ;
PSEN <
MEPROG €] TIMING  |INSTRUCTION | A Y ‘ i DUAL DPTR ¢ i
s 1 Lt 1
EA I Vp ——# CONTROL | REGISTER 4 4 ;
RST ——¥ ;
A r Y \ A Y 1
' L] warcH PORT 3 PORT 1 ISP g PROGRAM ;
: DOG LATCH LATCH PORT e LOGIC :
N '
f i
'. T‘ '
! :
: ;
! osc ‘ !
! PORT 3 DRIVERS PORT 1 DRIVERS :

=
P30 - P37 P10 - P17

.{)

AIMEL ;

2487B-MICRO-12/03



?in Description

/CC

/DD
"WRVDD

PWRGND

Port 0

Port 1

Port 2

ATMEL

Supply voltage (all packages except 42-PDiP).

Ground (ail packages except 42-PDIP; for 42-PDIP GND connects only the logic core and the
embedded program memory).

Supply voltage for the 42-PDIP which connects only the logic core and the embedded program
memory.

Supply voltage for the 42-PDIP which connects only the 1/O Pad Drivers. The application
board MUST connect both VDD and PWRVDD to the board supply voltage.

Ground for the 42-PDIP which connects coniy the 1/O Pad Drivers. PWRGND and GND are
weakly connected through the common silicon substrate, but not through any metal link. The
application board MUST connect both GND and PWRGND to the board ground.

Port 0 is an 8-bit open drain bi-directional ¥O port. As an output port, each pin can sink eight
TTL inputs. When 1s are written to port 0 pins, the pins can be used as high-impedance
inputs.

Port 0 can also be configured to be the multiplexed low-order address/data bus during
accesses to external program and data memory. in this mode, PG has internal pull-ups.

Part 0 also receives the code bytes during Flash programming and outputs the code bytes
during program verification. External pull-ups are required during program verification.

Port 1 is an 8-bit bi-directional YO port with internal pult-ups. The Port 1 output buffers can
sink/source four TTL inputs. When 1s are written to Port 1 pins, they are pulled high by the
internal pull-ups and can be used as inputs. As inputs, Port 1 pins that are externally being
putled low will source current (1, ) because of the internal pull-ups.

Port 1 also receives the low-order address bytes during Flash programming and verification.

] Port Pin i Alternate Functions }
lj].S | MOSI (used for In-System Programming} ‘
| P18 | MISO (used for In-System Programming) ||

| P1.7 ‘ SCK (used for In-System Programming)

Port 2 is an 8-bit bi-directional /O port with internal pull-ups. The Port 2 output buffers can
sink/source four TTL inputs. When 1s are written to Port 2 pins, they are pulled high by the
interna!l pull-ups and can be used as inputs. As inputs, Port 2 pins that are externally being
pulled low will source current (1, ) because of the intemal pull-ups.

Port 2 emits the high-order address byte during fetches from external program memary and
during accesses to external data memory that use 16-bit addresses (MOVX @ DPTR). In this
application, Port 2 uses strong internal puli-ups when emitting 1s. During accesses to external
data memory that use 8-bit addresses (MOVX @ RI), Port 2 emits the contents of the P2 Spe-
cial Function Register.

Port 2 also receives the high-order address bits and some control signals during Flash pre-
gramming and verification.

4 AT 89S /5“1 00
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RST

ALE/PROG

PSEN

EA/VPP

XTAL1

XTAL2

24878—-MICRO—-12/03

Port 3 is an 8-bit bi-directional /O port with internal pull-ups. The Port 3 output buffers can
sink/source four TTL inputs. When 1s are written to Port 3 pins, they are pulled high by the
internal pull-ups and can be used as inputs. As inputs, Port 3 pins that are externally being
pulled low will source current (I, ) because of the pull-ups.

Port 3 receives some control signais for Flash programming and verification.

Port 3 also serves the functions of various special features of the AT89851, as shown in the
following table.

Port Pin Alternate Functions
j&o ) | RXD (serial input port)
P31 TXD (serial output port) - B
P32 : @ {external interrupt 0)
P33 | INTT (external intemrupt 1) ]
_F?i L ! TO {timer O externa]_:lﬁbut) o B |
P35 l T1 (timer 1 external input)
P3.6 _ L WR (external data memory write strobe)
P3.7 RD (extér;al data memory read strobe) |

Reset input. A high on this pin for two machine cycles while the oscillator is running resets
the device. This pin drives High for 98 oscillator periods after the Watchdog times out. The
DISRTO bit in SFR AUXR (address 8EH) can be used to disable this feature. In the default
state of bit DISRTO, the RESET HIGH out feature is enabled.

Address Latch Enable (ALE) is an output pulse for latching the low byte of the address during
accesses to external memory. This pin is also the program pulse input (PROG) during Flash
programming.

In normal operation, ALE is emitted at a constant rate of 1/6 the oscillator frequency and may
be used for external timing or clocking purposes. Note, however, that one ALE puise is
skipped during each access to external data memory.

If desired, ALE operation can be disabled by setting bit 0 of SFR location 8EH. With the bit set,
ALE is active only during a MOVX or MOVC instruction. Otherwise, the pin is weakly pulled
high. Setting the Al E-disable bit has no effect if the microcontroller is in external execution
mode.

Program Store Enable (PSEN) is the read strobe to external program memory.

When the AT89S51 is executing code from external program memory, PSEN is activated
twice each machine cycle, except that two PSEN activations are skipped during each access
to external data memory.

External Access Enable. EA must be strapped to GND in order to enable the device to fetch
code from external program memory locations starting at 0000H up to FFFFH. Note, however,
that if lock bit 1 is programmed, EA will be internally latched on reset.

EA should be strapped to V for internal program executions.

This pin also receives the 12-volt programming enable voltage (Vpp) during Flash
programming.

Input to the inverting oscillator amplifier and input to the intemal clock operating circuit.

Qutput from the inverting oscillator amplifier

AIMEL 5
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Specia! A map of the on-chip memory area called the Special Function Register {(SFR) space is shown
?egisters Note that not all of the addresses are occupied, and unoccupied addresses may not be imple-

mented on the chip. Read accesses to these addresses will in general return random data,
and write accesses will have an indeterminate effect.

[able 1. AT89S51 SFR Map and Reset Values

T 1]
0F8H [ } 1 ‘» ]_ [ | OFFH
| | - L Lo
B-_ ! E r 77*\7777 7 i

OFOH | og00000 | \ ’ OF7H
- o : .

OE8H | | ‘ 0EFH
| Acc ) 1 o o ]

OEOH | (oonou00 | | 1 0ETH
B - . | { - | ]

ODBH l ; i i ODFH

1 ‘ {
PSW } | | !
j ; w " 007H
0DOH | 00000000 | | |
! - - T " T T I
oceH | T | | | OCFH
S I T | .
0COH | ] 0CTH
i | ! : ! 0BF

OB8H | 000000 | ’ ! ' | H

. Ji L _ | i ! | _ |
P3 | | i | | s

OBOH | 41994915 | 5 ; | : | oerH
B e e B —

e ‘ |
0ABH | ‘ | | 0AFH
0X000000 | » | | :

1 P2 E ! AUXR1 ] WDTRST | —
0AOH | 41111111 | XXOOOXXO } XOOXNKKX | t OATH
| o =i I ""—Ik*"/ '

o | SCON | SBUF > | . ' oFH
| 00000000 “ XXXXXXKX i | | |
S . | E—

i | i ? ! | O7TH

90 BRALRIEE ; | 4

- | tcon | TmOD TLO TL1 ' THO THT AUXR ' 8FH
| 00000000 00000000 00000000 00000000 | 0O00OOCO | 00000000 | XXXQOXXO ! (

sy | PO sP DPoL DPOH | DPIL DPIH . | econ |
| 11111111 00000111 00000000 00000000 | 00000000 | 00000000 | OXXX0000 \

6 /AT 89S /5 50
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-eatures

Low Voltage and Standard Voitage Operation
— 5.0 (V¢ = 4.5V to 5.5V)
- 2.7 {VCC = Z.W to 5.5\,)
— 1.8 (Ve = 1.8V to 3.6V)
Internally Organized 16,384 x 8 and 32,768 x B
2-Wire Serial Interface
Schmitt Trigger, Filtered Inputs for Noise Suppression
Bidirectional Data Transfer Protocol
1 MHz (5V), 400 kHz {2.7V) and 100 kHz {1.8V) Compatibility
Write Protect Pin for Hardware and Software Data Protection
64-Byte Page Write Mode (Partial Page Writes Allowed)
- Self-Timed Write Cycle (5 ms typical)
 High Reliability
— Endurance: 100,000 Write Cycles
— Data Retention: 40 Years
— ESD Protection: > 4000V
- Automotive Grade and Extended Temperature Devices Available
 8-Pin JEDEC PDIP, 8-Pin JEDEC and EIAJ SOIC, 14-Pin TSSOP, and
8-Pin Leadless Array Packages

Description

The AT24C128/256 provides 131,072/262,144 bits of serial electrically erasable and
srogrammable read only memory (EEPROM) organized as 16,384/32,768 words of 8
hits each. The device's cascadable feature allows up to 4 devices to share a commen
2-wire bus. The device is optimized for use in many industrial and commercial applica-
ions where low power and low voltage operation are essential. The devices are avail-
able in space-saving 8-pin JEDEC PDIP, 8-pin EIAJ, 8-pin JEDEC SOIC, 14-pin
TSSOP, and 8-pin LAP packages. In addition, the entire family is available in 5.0V
4.5V to 5.5V), 2.7V (2.7V to 5.5V) and 1.8V (1.8V to 3.6V) versions.

Pin Configurations

8-Pin PDIP
Pin Name \ Function | ~
1 AD 1 af1vee
A‘? tp A1 7 ' Address lnpgts _ A1Q2 7IWP
SDA . Serial Data NG g 3 8prscL
, T GND 4 5118DA
SCL . Serial Clock Input |
| WP i Write Protect
! NC ' No Cannect 8-Pin SOIC
—
A0l s[ivce
a2 7Pwe
14-Pin TSSOP NG 13 6{1sCL
GND T4 517 SDA
ADL T O 14 3VGC f
A1C]2 13 [ WP
NC 13 12| _INC
NCT {4 11 INC 8-Pin Leadless Array
NC 5 10 NC
NC'_.__B Q:SCL VCC:]B 1dAﬂ
endd7 8 spa wPI7  2AT
SCLE 8 3 ANC

SDA[ 15 41GND

Bottom View

AIMEL

Y R

2-Wire Serial
EEPROMs
128K (16,384 x 8)
256K (32,768 x 8)

AT24C128
AT24C256

Rev. 0670C-08/98
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Absolute Maximum Ratings*

Operating Temperature ...........ocooooooe. -55°C to +125°C *NOTICE:  Stresses beyond those listed under “Absolute
Maximum Ratings™ may cause permanent dam-
Storage Temperature ..............ccceeeeovercennenns -65°C to +150°C age to the device. This is a stress rating only and
_ functional operation of the device at these or any
Vc_>'rtage on Any Pin other conditions beyond those indicated in the
with Respectto Ground ...........ccoocvmmiieniiineneee -1.0Vio +7.0V operational sections of this specification is not
) _ implied. Exposure to absolute maximum rating
Maximum Operating Voltage...........ccocooninniens 6.25V conditions for extended periods may affect device
| reliability.
DC Qutput Current..........cooviirieee e 50mA
S R
Block Diagram
we ——— B —
Veg » “
GND —om i
SCL g : START | !
i STOP !
SDA —-- ‘Tj M LQGIC | o ¥ — 1
|- [ i | SERIAL | —_—
Ti_' S coNg?é)L — = HV PUMP/TIMING
| & — ¥ LO | ! . -
o ) (Loan J""r}_ - N v _
‘\ ;7*] DEVIGE ‘ CoMP’ | | ‘l | DATA RECOVERY |
i ADGRESS N L ! T :
+ e COMPARATOR : loap ‘mG | ‘
‘ [ _ . 1 o ‘
B R VIS T |
A — T W DATA WoRD vl EERROM !
L T *| ADDR/COUNTER 1 ™ °
Lo \ o P
[ : ‘: P |
Do : v DEGC ‘—j S»  SERIAL MUX *
. | o |
| +‘Dw ————— » Dgur/ACK “
e S
} -3 D\)UT 777’% ]
;J

Pin Description

SERIAL CLOCK ({SCL): The SCL input is used to positive
edge clock data into each EEPROM device and negative
edge clock data out of each device.

SERIAL DATA (SDA): The SDA pin is bidirectional for
serial data transfer. This pin is open-drain driven and may
be wire-ORed with any number of other open-drain or open
collector devices.

DEVICE/PAGE ADDRESSES (A1, A0): The A1 and AQ
pins are device address inputs that are hardwired or left not
connected for hardware compatibility with AT24C32/64.
When the pins are hardwired, as many as four 128K/256K
devices may be addressed on a single bus system (device
addressing is discussed in detail under the Device
Addressing section). When the pins are not hardwired, the
default A, and A, are zero.

WRITE PROTECT (WP): The write protect input, when tied
to GND, allows normal write operations. When WP is tied
high to V¢, all write operations to the memory are inhib-
ited. If left unconnected, WP is internally pulied down to
GND. Switching WP to V. prior to a write operation cre-
ates a software write protect function.

Memory Organization

AT24C128/256, 128K/256K SERIAL EEPROM: The
128K/256K is intemally organized as 256/512 pages of 64-
bytes each. Random word addressing requires a 14/15-bit
data word address.

2 AT 24C 12 8/2'5/C s



s A T24C128/256

in Capacitance!!

\pplicable over recommended operating range from T, = 25°C, f = 1.0 MHz, V¢ = +1.8V.

lgymbol ; Test Condition : Max { Units ,‘ Conditions E

Co " Input/Output Capacitance (SDA) .8 | ¢F Vo = OV l
E,N o Jﬁl’np-u! Capacitance (A,, A; SCL) I & } pF Vi = OV- o _!
lote:  This parameter is characterized and is not 100% tested.

J)C Characteristics

\pplicable over recommended operating range from: Ty, = -40°C to +85°C, Vo = +1.8V 10 +5.5V, Toc =0°C to +70°C,
/ce = +1.8V 10 +5.5V (unless otherwise noted).

?ymbol : Parameter Test Condition Min ! Typ I Max Units
7\1(;01 77___‘L_SUPPIV Voltage B 1 o 1 1 .87 I 36 \'
Veez : Supply Voltage \ 27 ‘ 5.5 ‘ Vv
Vocs | Supply Voltage | e 85V
ley | SupplyCument | Vo =50V " READ at400 kHz I 10 20 mA
oo ﬂléu;ply' Current V=BV } WRITE at 400 kHz 20 30 | mA |
| | Standby Current f Vg =18V Ve Ve orV ' 02 HA
SB1 | (1.8 option) Vg = 36V PN Tee T Tes E [ 20 |
\ | standby Current Nee=2NV. v oy L 08 L wA
B2 ‘ (2.7V option) Vee = 5.5V ‘ N Yec T Ess | 60
T (S;f"o‘{f:";t%”;)rem ‘ Voo =45-55V | Vg =VegorVes | 6.0 uA
I, InputLeakage Current Vi = Vo OF Vg o010 30 | pA
) ILO_ o “‘__Cﬁ)utiput Leakage Current | Vour = Ve 0r Vss l . 005 L 30 HA
Vo i Inputlow LeveiMo) ; ] . 06 : Veex03 Y
Viu I Input High LeveliMote) i o Ve x07 5 Ve + 05 A
| Vou | Output Low Level Ve =30V lo =21 mA : o4 v
i Voui . Output Low Level Vee = 1.8V 1WOL/=0.15 mA 02 v oo
Note: V, minand V,, max are reference only and are not tested

AIMEL
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AC Characteristics

\pplicable over recommended operating range from T, = -40°C to +85°C, V¢ = +1.8V to +5.5V, CL = 100 pF (unless oth-

rwise noted). Test conditions are listed in Note 2.

; ~ 1Bvot 2.7-volt 5.0-volt j
Symbol ‘\ Parameter Min |‘ Max Min Max Min Max [ Units
fsaL | Clock Frequency, SCL 100 400 1000 ' kHz
fow @c};t{ Pulse Width Low 47 13 08 us
[ | Clock Pulse Width High - 40 ' 10 oa | us j
[ | Clock Low to Data Out Valid 01 45 , 005 | 09 | 005 , 055 & ps

i Ti i ;
o pmemesemmmgeweess | s
t,ﬂ:,_?fTA 7 Start Hold Time B 4.0 ’ 0.8 j 0.25 J ! ks
tsusm Start Set-up Time 47 | . 08 | 025 ps
toow | Dataln Hok Time o 1 ) 1 o I o gs |
tou DA Data In Set-up Time 200 | 100 100 | ns
t | InputsRise Time " 10 | 03 03 s
te | Inputs Fall Time" 300 300 100 @ ns |
teusto  StpSetupTime ”'4_7'7'*‘ - os | 025 s j
toy ! Data Out Hold Time 100 ! . 50 ;50 I ns
we | WriteCycleTime 20 | 1w | | 10 ms %
o 1 T Wi |
Endurance!" ﬁ 5.0V, 25°C, Page Mode | 100K 100K | 100K i Cycles
Notes: 1. This parameter is characterized and is not 100% tested. |

2. AC measurement conditions:
R, (connects to Vec): 1.3KQ (2.7V, 5V), 10KQ (1.8V)
Input pulse voltages: 0.3V t0 0.7V,
Input rise and fall times: <5Cns
Input and output timing reference voltages: 0.5V,

Device Operation

CLOCK and DATA TRANSITIONS: The SDA pin is nor-
mally pulled high with an extemal device. Data on the SDA
pin may change only during SCL low time periods (refer to
Data Validity timing diagram). Data changes during SCL
high periods will indicate a start or stop condition as defined
below.

START CONDITION: A high-to-low transition of SDA with
SCL high is a start condition which must precede any other
command (refer to Start and Stop Definition timing dia-
gram).

STOP CONDITION: A low-to-high transition of SDA with
SCL high is a stop condition. After a read sequence, the
stop command will place the EEPROM in a standby power
mode (refer to Start and Stop Definition timing diagram).

ACKNOWLEDGE: All addresses and data words are seri-
ally transmitted to and from the EEPROM in 8-bit words.
The EEPROM sends a zero during the ninth clock cycle to
acknowledge that it has received each word.

STANDBY MODE: The AT24C128/256 features a low
power standby mode which is enabled: a) upon power-up
and b) after the receipt of the STOP bit and the completion
of any internal operations.

MEMORY RESET: After an interruption in protocol, power
loss or system reset, any 2-wire part can be reset by follow-
ing these steps: (a) Clock up to 9 cycles, (b} look for SDA
high in each cycle while SCL is high and then (c) create a
start condition as SDA is high.

4 AT24C128/250 s ——



LM555/LM555C Timer

General Description

The LM555 is a highly stable device for generating accurate
time delays or oscillation. Additional terminals are provided
for triggering or resetting if desired. In the time delay mode
of operation, the time is precisely controlled by one external
resistor and capacitor. For astable operation as an oscilla-
tor, the free running frequency and duty cycle are accurately
controlled with two external resistors and one capacitor.
The circuit may be triggered and reset on falling waveforms,
and the output circuit can source or sink up to 200 mA or
drive TTL circuits.

Features

® Direct replacement for SE555/NESS5

B Timing from microseconds through hours

B Operates in both astable and monostable modes

&National Semiconductor

February 1995

m Adjustable duty cycle

® Output can source of sink 200 mA

# Qutput and supply TTL compatible

B Temperature stability better than 0.005% per °C
m Normally on and nomally off output

Applications

W Pracision timing

® Pulse generation

B Sequential timing

® Time delay generation

W Puise width modulation

u Fulse position modulation
B Linear ramp generator

Schematic Diagram

Vg G . . _
A2
13
R11 < !
as a5 an 22 " B3
- <R3
3 3 .l
> R azs
L 3l
R12
) 2
THRESHOLD a1 ﬂ‘\ g el
o a1 ‘[ T
"
comrage $ (24 Vst Sk @
vOLTAGE *
1 41 1 R )
W O———— i s 16 —L‘J [¥ p—O guTRT
- L e
z - - (a
TRIGLER O——om—— ur LD g g an =
e
ars [F<] n
' 2t} A (-3
i 2 hs $
4 ! arz an ™ e 3R
RESET uz we qIm
4 é
7 > o
m:.JlA
—

TL/H/T7851-1

E1955 National Semiconauctor Coporation  TL/hy/ 7851

RRD-B30M115/Primed inil_ 5. A

dawll JSSSINT/SSSINT



Absolute Maximum Ratings
If Military/Aerospace specified devices are required,

please contact the National Semiconductor Sales
Office/Distributors for availability and specifications.
Supply Voltage + 18V
Power Dissipation {Note 1)
LM555H, LMS55CH 760 mw
LM555, LME5S5CN 1180 mw
Operating Temperature Ranges
LM5B55C 0°C to +70°C
LM555 —55°Cto + 125°C

Storage Temperature Range
Soldering Information

Dual-In-Line Package
Soldering (10 Seconds)

Small Qutline Package
Vapor Phase (60 Seconds)
tnfrared (15 Seconds)

—65°Cto +150°C

260°C

215°C
220°C

See AN-450 “*Surface Mounting Methods and Their Effect
on Product Reliabitity’’ for other methods of soldering sur-
face mount devices.

Electrical Characteristics (7, = 25°C, vee = + 5V to + 15V, unless othewise specified)

Limits
Parameter Conditions LM555 LM555C Units
Min Typ Max Min Typ Max
Supply Voltage 45 18 4.5 16 v
Supply Current Voo = 5V, R = @ 3 5 3 6 mA
Voo = 15V, R = <@ 10 12 10 15 mA
(Low State) (Note 2)
Timing Error, Monostable
initiai Accuracy 0.5 1 Yo
Drift with Temperature Ra = 1kto 100 kQ, 30 50 ppm/°C
C = 0.1 pF, (Note 3}
Accuracy over Temperature 15 1.5 %
Dritt with Supply Q.05 a1 Y% /N
Timing Error, Astable
Initial ACcuracy 1.5 225 Yo
Drift with Temperature Ra, Rg = 1k 10 100 k€, 90 150 ppm/°C
G — 0.1 pF, (Note 3}
Accuracy over Temperature 25 30 Yo
Drift with Supply 0.15 0.30 %IV
Threshold Voltage 0.667 0.667 X Ve
Trigger Voltage Voo = 15V 48 5 52 5 \'
Voo = 5V 145 | 1867 19 | 167 v
Trigger Cument 0.01 0.5 0.5 0.9 A
Reset Voltage 0.4 0.5 1 0.4 0.5 1 v
Reset Current 0.1 0.4 01 0.4 mA
Threshold Current {Nocte 4} Q.1 0.25 0.1 0.25 pA
Control Voitage Level Voo = 15V 9.6 10 10.4 g 10 11 \
Voo = 5V 2.9 3.33 3.8 26 3.33 4 v
Pin 7 Leakage Qutput High 1 100 1 100 nA
Pin 7 Sat {(Note 5)
Qutput Low Voo = 15V. 1 = 15 mA 150 180 my
Qutput Low Voo = 4.5V, 17 = 45mA 70 100 80 200 my




Electrical Characteristics 1, = 25°C, vec = +5V 1o + 15V, (unless othewise specified) (Continued)

Limits
Parameter Conditions LM555 LMS55C Units
Min Typ Max Min Typ Max
Qutput Voltage Drop (Low) Vg = 15V
Ising = 10 mA 0.1 0.15 0.1 0.25 \Y
gk = S0 mA o4 Q5 04 Q75 v
Isinkg = 100 mA 2 22 2 25 v
Igink = 200 mA 25 25 v
Voo = 5V
!S;NK = 8mA 0.1 0.25 V'
Isink = SmA 025 036 v
Cutput Voltage Drop (High} | Isource — 200 mA, Voo = 15V 12.5 12.5 v
Isource = 100 mA, Vg = 15V 13 133 12.75 13.3 A"
Voo = 5V 3 3.3 275 33 Vv
Rise Time of Output 100 100 ns
Fall Time of Qutput 100 100 ns
Note 1: For operating at elevated lemparatures the device mus! be deratedt apove 25°C based on a + 150°C junction and a thermal
resislance of 164°c/w (T0-5), 106°c/w (DIF) and 170°C/w (S0-8) junction 1o ambient.
Nate 2 Supply current when oulput high typicatly 1 mA less at Voo = 5V,
Note 3: Tested at Voo ~ BV and Vg = 15V,
Nate 4: This will delermine the maximum value of Ra + Rg for 15V operation. The maximum total (Aa + Ag) is 20 Mft.
Note & No protection agairst axcessive pin 7 cument is necessary providing the package dissipation rating wilt no! be exceeded.
Note 8 Reter & RETSE55X drawing of miitary LMSS5H and LMS55) versions for specificalions.
Connection Diagrams
Metal Can Package Dual-In-Line and Small Outline Packages
1 U s
(11 » — Ve
TRIGGER e . miscuanse
i .
QUTPUT I F—‘-— THRESHOLY
4 ..;.= 5 CONTROL
ESE
TLIHITBE 2 ey VOLTAGE
Top View
TL/H/TBE1 -3

Order Number LM555H or LMS55CH
See NS Package Number HOBC

Top View

Order Number LM555.), LM555CJ,
LMS55CM or LMS55CN
See NS Package Number JOSA, MOBA or NOSE




Typical Performance Characteristics

Minimuim Puise Width

Required for Triggering
12 .
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Low Output Voltage vs
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Supply Current vs
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1
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FAIRCHILD IRF540N

e cve————
SEMICONDUCTOR®

Data Sheet January 2002

33A, 100V, 0.040 Ohm, N-Channel, Power

MOSFET
Packaging Fealures
JEDECT0-220A8 = Ultra Low On-Resistance
SOURCE - TDS(ON) = 0.040Q, Vgg = 10V
+ Simulation Models
- Temperature Compensated PSPICE™ and SABER®
Electrical Models
- Spice and SABER® Thermal Impedance Models
- www.fairchildsemi.com
(FLANGE) * Peak Current vs Pulse Width Curve
IRF540N
* UIS Rating Curve
Ordering Information
Symbol g
D [ "PARTNUMBER | PACKAGE | BRAND |
tAF540N | T0-220AB JAF540N
G
]
Absolute Maximum Ratings T = 25°C, Unless Otherwise Specified
IRF540N UNITS
Drainto Source Voltage (Note 1) .. . .. .. ... .. .. o oo Vpgs 100 Vv
Drain to Gate Voltage (Rgg=20k) (Note 1) . .. ... ... ... VbGR 100 \Y
Gale to SoUrCe VOIAgE . . .. ... . e Vas +20 A
Drain Current
Continuous (Tg=25°C, Vgg = 1OV) (Figure 2) ................coooiiiienn .. Ip 33 A
Continuous (Tg= 100°C, Vgg = 10V) (Figure 2) . .. ..... .. .......oooionnn, Ip 23 A
Pulsed Drain Cument . . ... ... .. .. Ipm Figure 4
Pulsed Avalanche Rating . ... .. .. ... .. ... .. i uIs Figures 6, 14, 15
Power DisSIPation ... .. .. .. ..o aa e Pp 120 w
Derate ABOVE 2600 . .. . e 0.80 e
Operating and Storage Temperature . ... ... ..l Ty TaTG -55t0 175 °c
Maximum Temperature for Soldering
Leads at 0.063in (1.6mm) from Casefor10s. . ......................... .. ut 300 °c
Pacikage Body for 10s, See Techbrief TB334. ... nt, Tokg 260 °c

NOTES:
1. Ty=25°C 1o 150°C.

CAUTION: Stresses above those listed in “Absoiute Maximum Ratings” may cause permanent damage to the device. This is a stress only raling and operation of the
device at these or any other conditions above those indicated in the operational sections of this specification is not implied.

82002 Fairchild Semiconducior Corparation

IRF540M Rev. C



IRF540N

Electrical Specifications Tq=25°C, Unless Otherwise Specified

PARAMETER ] SYMBOL } TEST CONDITIONS

| MmN | TYP | mAX 1unrr?

OFF STATE SPECIFICATIONS

Drain to Source Breakdown Voltage | BVpss i Ip = 250uA, Vgs = OV (Figure 11) | 100 [ - - v

Zero Gate Voitage Drain Current | Ipss Vpg =95V, Vgg =0V - 1 nA
| Vps = 90V, Vgg = OV, Tg = 150°C - 250 1A

Gate to Source Leakage Current T Igss | Vags=120V - - +100 | nA

ON STATE SPECIFICATIONS

Gate to Source Threshoid Voltage | Vasr) | Vas = Yps. Ip = 2500A {Figure 10) 2 - 4 v

Drain to Source On Resistance l rps(oN) | Ip = 33A, Vgg = 10V (Figure 9) - 0.033 | 0.040 Q

THERMAL SPECIFICATIONS

Thermai Resistance Junction to Case 5 Rayc TO-220 \ -1 125 | °cw
Thermai Resistance Junction to U Roua [ - 62 Scw
Ambient \ | |
SWITCHING SPECIFICATIONS (Vg = t0V)
Tum-On Time tON Vpp = 50V, Ip = 33A i i - | 100 ns
Tum-On Delay Time tyOn) ;ggz 1901\/"2 { - | 95 - ns
Rise Time t (Figures 18, 19) Po- ] 87 - ns
Tum-Off Delay Time t4(OFF) P 40 - ns
Fall Time t i | 55 - ns |
Tum-Off Time T torr . IEREEEEE ns |
GATE CHARGE SPECIFICATIONS ;
Totai Gate Charge Qgromy | Vgs=O0V120V  [Vpp=50V, - T e | 70 nCc |
Gate Charge at 10V Qqioy | Vas =0V io 10V D= 334, < oA - 35 2 | nC
[ Threshold Gate Charge Qqr) |Vgs=0Vto2V (f:‘;SQS 13, 16, 17) - [ 24 ) 29 nC
| Gate to Source Gate Charge Qgs :‘ - { 54 - nC
[Gate to Drain "Miller* Charge % Qqa ’ ] l - [ 13 l - \ nC
3 CAPACITANCE SPECIFICATIONS
lnput Capacitance 1} Cigsg | Vpg =25V, Vgg =0V, l - ‘) 1220 | - | pF
Qutput Capacitance ' Coss :':2[ 11.?::‘122) |I - 1 295 - pF
Reverse Transter Capacitance ! Crss s ll 100 - pF
Source to Drain Diode Specifications
PARAMETER SYMBOL TEST CONDITIONS MIN | TYP | MAX | UNITS
Source to Drain Dicde Voltage Vsp Igp = 33A - - 1.25 v
llsp = 17A - - 1.00 v
Reverse Recovery Time ty  |lgp= 39A, digp/dt= 100A/s - T2 | s |
[Reverse Recovered Charge Qrr |lsp=33A, digp/dt = 100A/s - a0 | nC |

€2002 Fairchiid Semiconducior Corpotation

IRF540N Rev. C



OPERATING INSTRUCTIONS

INnTRODUCTION CODES

£xocution Time
(nstruction Sel Insiruction Code Description (when fop 0f g -
RS. RW DB? DB6 DBS DB4 0B3 DB2 DB DBO is 250 kH1)
Cleaies 2l dispitay snemony anl
Cleat Disptay 0 8} 0 0 i) ) B! 0 0 b RN e oo b Hue ooy IS TR Y T
Jrosalion (Al e, )
Hetuons Ui caran Lo the
lamie posatieey (Addies, 1)
Retare Home 0 o 0 v u 0 0 0 I ' s o b oogua pesation 1 ag s 1 e,
DD AM Cantents temin
unchaned
el the coror aove duection
aned et (o o not Lo shilt
Entry 4] 0 0 0 0 0 0 1 1m g e display. These opesstions 40 s - 1 bhiny
Mode Sot wiite and 1o
Display ‘ (D) 14 display GRN/OET control;
ON/OFF 0 0 0 0 0 0 1 b S s niemony remains unchanged
Control n O condition. {C} cursor 40 us
ON/GET {B) blinking cursar.
Moves the cursor and shifts
Cursor or 0 0 0 0 0 1 SIC| RAL| y the display without changing 40 us
Display Shift DD RAM contents.
Sets imterface data length
Function Set 0 0 0 o 1 DL | N F : . (DL}, number of display lines 40 us
(N). and character font (F).
Sets e CG RAM address.
Sct CG RAM Q 0 0 1 Age CG RAM data is sent and 40 us
Address received afler this setting.
Sets the DD RAM address. 40 us
Set DD RAM 0 Q 1 Ao D0 RAM data is sent and
Address received after this selting
Read Reads Busy fag (81) )
Busy Flag 0 ! B AC vdieating inter i opersbon 5 1ps
& Addiess Doy pertormed and el
afdrens counsler tontenty
Write Dala Wriles datit nitey DD RAM o1 A0 e
10 CCor 1 0 Write Data GG HRAM
0 DD RAM
Read Dala ) T data o (0 RAM -
from CG or 1 1 Read Data Ll RAM A0
DD RAM
* Doesn't matter
DD RAM: Display data RAM D =1: Incremigt [V [RFNITS ] (L | P it
CGRAM:  Character generator RAM D=0 Decremant LU vt O A - W el it
ACG: CG RAM address =1 Display shift B=1 ithon ON
S=0: No display shil B=0 Blank tit (/| IRTIIEN
App: DO RAM address corresponds o e ey N ‘ D=0 Ahes
cursor address D=1 Display ON SiC = 1 Display shat
) S/C=0:  Cursor mgvement M=t 2 fines (L1
e Address counter used for both DD D=0: Display OFF ) mes (o7
¢ RAMeS d EEIR;{MU :ﬁdr?esso BF=1. Internal operation in progress
an BF=0:  Instruction can be accepted F=0: 5 x 7 dot matrix

Execution times in the above table indicate the minimum values when operating frequency is 250 kHz.
When fuec is 270 kHz: 405 % 250/250 = 37us




OPERATING INSTRUCTIONS

Characite FoOnT Copts (5 % 7 pOT MATRIX)

Upp=r 4 Bil Hexadecimal

Upper
Lower dom 0000 {0010 { O01Y [ D100 | 0101 | OV10 [ OY¥1 | 1010 F 100y [ 1300 | 1100 [ 1110 ] 11
4ot (0} {2} (3 {4) {5) (6] {7) (A} (8) (C) () (E) (F
(G W, AL | AARIN ", sean vas
RAM 0 S R B I M S IFTIEN U B 0F I RSP T B RFAEER
xxxxo000 | (1) RN EEARE: i B T RO
{0} i
@ | b | T T e ] e RPN NG R
X X X x 000 . Go P ETE RN i R R SR IR i
(1 i
3 LR L ja0t H N I R
XX x %0010 I B N S . i T R
(2) :
(a) HO BN .
X X % x 0013 . ot .. .z R . B .
(3) s
B ) :
g w | et e LR LR B e s | g L TTE g e |
©Q * X x x010) EETIN ROV I SO N DN BERHE R T N BT
)}
S {5}
© , RIS R FAALTI R .. .- e
S | coexono | 7 b b b R i L
T (6) :
<+ 7} !
- -
o o | L i Tes | AT T | o
2 X X % x 1000 5 EORRE TN I S-S BRI - : ] e 3 H
S ®)
T ST I B . : e I o
xxxxi00r | 2 s Tt H Jolite P
(9) .
eRREECC I B R A U N SO I ot ol SO IO I OO B O
(A) .
: i [P : AR I L I SO IS N .
oo | W o [V E B b R P F
(8) ——
T . -
ooxsnoo | O | | L QR LB LR b s T k|
(©
xxxxi10r | (& | e [T : ' BT PO I AR “rine
(D)
xxxxino | 7 . o P i eIt i
(E)
@) KU O A RPN NCO T R I O RSt U 25 T ey
xx x x1111 .t M LI I LI ) LA o el L
(F)




FOTO ROBOT UNTUK MENGIKUTI

JALUR YANG TELAH DIAJARKAN




BIODATA

Nama : Fredy

NRP 5103000075

Tempat, Tgl. Lahir : Surabaya, 10-02-1980
Agama : Kristen

Alamat Rumah : Ji. Kedinding Indah 22,

Surabaya.

Riwayat Pendidikan :

* Tahun 1994 Lulus SDK Pencinta Damai, Surabaya.
* Tahun 1997 Lulus SLTP. St. Stanislaus I, Surabaya.

* Tahun 2000 Lulus SMU. Kr. Petra 3, Surabaya.
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